High-resolution mass spectra (ESI TOF (+)) were measured on ThermoFisher Scientific LTQ Orbitrap XL. a Unless otherwise specified, all the reactions were carried out with 1a (1 mmol), Pd catalyst (10 mol %), Lewis acid (5 mol %), additive LiCl (2 equiv) in xylene (3.0 mL) at 80 °C under 1atm N 2 for 24 h.
B. Screening reaction conditions
b Isolated yields. The reaction was carried out under an atmospheric air.
[d] The reaction was carried out under an atmospheric of O2 (1 atm). 
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C. General procedure for substrate 2a-2m
A mixture of 1,3-diphenylprop-2-yn-1-one (1mmol), PdCl 2 (10 mol %), FeCl 2 (5 mol %), LiCl (2 equiv) in xylene (3 mL) was added into a schlenk tube. The tube was then put into a 80 °C oil bath under magnetic stirring for 24 h under the atmosphere of N 2 (1atm). After the reaction was finished, the reaction mixture was cooled to room temperature, and extracted the crude product with ethyl acetate. The organic extract was concentrated in vacuum, and the resulting residue was purified by silica gel column chromatography using light petroleum ether/ethyl acetate as eluent to afford the desired products, which were further recrystalized from EtOAc/EtOH. 195.20, 149.11, 146.86, 145.73, 142.01, 139.14, 137.86, 135.15, 133.32, 132.87, 131.90, 131.04, 129.45, 128.90, 128.80, 128.70, 128.62, 128.33, 128.26, 128.07, 128.02, 127.69, 127.66, 127.40, 127.23, 127.11, 125.49, 69.82 94, 194.75, 149.19, 146.42, 145.77, 142.62, 141.60, 140.88, 138.24, 136.34, 135.49, 135.30, 133.61, 132.26, 129.09, 128.97, 128.93, 128.76, 128.66, 128.54, 128.47, 128.40, 128.21, 128.09, 127.98, 127.77, 127.49, 127.41, 127.13, 126.86, 125.40, 69.84, 21.41, 21.36, 21.28 52, 193.89, 157.41, 156.57, 156.12, 148.67, 147.34, 145.42, 141.09, 134.86, 134.40, 133.79, 132.11, 130.05, 129.98, 129.93, 129.84, 129.67, 129.63, 128.97, 128.56, 128.14, 127.99, 127.73, 127.63, 127.18, 127.15, 126.57, 126.04, 125.54, 119.80, 119.37, 119.25, 118.25, 110.70, 110.25, 110.08, 70.92, 55.01, 54.89, 53.78 194.10, 194.07, 148.91, 147.30, 144.84, 141.57, 137.64, 136.29, 134.67, 132.85, 132.77, 131.35, 131.05, 130.82, 130.21, 129.31, 129.22, 128.72, 128.67, 128.50, 128.43, 128.34, 128.08, 127.98, 127.31, 126.69, 126.10, 125.48, 122.63, 69.66 131.48, 131.38, 130.28, 130.19, 129.19, 129.11, 129.06, 128.73, 128.71, 128.57, 128.52, 128.45, 128.36, 128.25, 127.88, 126.82, 125.63, 125.60, 125.45, 115.41, 115.19, 114.97, 114.83, 114.75, 114.61, 69.79 196.38, 195.45, 159.79, 159.44, 158.79, 148.76, 146.89, 144.99, 141.98, 139.32, 137.93, 132.88, 131.77, 130.80, 130.49, 129.99, 129.75, 128.87, 128.05, 128.00, 127.62, 127.59, 127.44, 127.39, 127.27, 127.09, 125.69, 125.44, 121.88, 114.12, 113.62, 113.38, 69.03, 55. 195.91, 195.44, 151.68, 151.01, 150.22, 149.47, 147.02, 145.38, 142.25, 139.28, 138.38, 133.14, 132.50, 131.33, 130.97, 130.52, 129.72, 128.72, 128.24, 127.99, 127.96, 127.78, 127.65, 127.13, 126.72, 126.24, 125.61, 125.34, 125.29, 124.71, 69.35, 34.66, 34.45, 34.35, 31.20, 31.15, 30.99 ; HRMS (ESI): Anal. calcd. for C 57 H 54 NaO 3 m/z 809.3971
D. Analytical data for 2a-2m (1,3,4,6-tetraphenyl-4H-cyclopenta[c]furan-4,5-diyl)bis(phenylmethanone) (2a)
1,1'-(1-methyl-3,4,6-triphenyl-4H-cyclopenta[c]furan-4,5-diyl)diethanone (2f)
[M﹢Na] ＋ , found 809.3938. 194.16, 193.89, 166.12, 165.57, 163.72, 163.60, 163.07, 161.24, 148.52, 147.14, 144.46, 141.35, 139.04, 138.20, 137.33, 135.29, 135.26, 134.07, 134.04, 132.21, 131.97, 131.54, 131.45, 130.25, 130.16, 130.06, 129.38, 129.18, 129.10, 129.06, 128.88, 128.73, 128.40, 126.19, 125.95, 125.83, 125.80, 125.40, 115.27, 115.05, 114.84, 114.73, 114.62, 114.52, 69.44, 21.27, 21.14, 20.95 193.85, 193.16, 162.45, 160.67, 160.46, 159.96, 158.20, 157.93, 148.30, 146.17, 142.64, 137.53, 136.56, 132.12, 131.36, 130.92, 130.84, 130.58, 130.40, 130.16, 130.08, 129.75, 129.66, 129.56, 128.63, 128.26, 128.21, 127.90, 127.70, 127.52, 126.36, 124.13, 124.10, 123.97, 123.93, 117.26, 117.14, 116.41, 116.26, 116.19, 116.03, 115.57, 115.37, 67.61 194.84, 194.40, 164.12, 163.79, 163.29, 161.68, 161.36, 160.82, 149.08, 146.56, 145.86, 145.83, 141.04, 141.02, 138.71, 137.50, 137.30, 137.22, 135.07, 134.99, 132.34, 132.24, 131.37, 130.50, 130.47, 130.41, 130.38, 130.01, 129.92, 129.87, 129.79, 128.93, 128.84, 128.65, 128.25, 127.84, 127.63, 127.51, 127.48, 127.33, 124.71, 124.68, 124.65, 124.62, 121.48, 121.45, 116.07, 115.84, 115.62, 115.61, 115.30, 115.09, 114.98, 114.78, 112.12, 111.88, 69.40 
